Introduction
Diversity of estuarine environments is threatened by anthropogenic activities such as predatory fishing and port construction and activities, which can lead to species introduction, habitat loss, and environmental pollution. Thus, the compilation of fish records from South Atlantic is important because it improves the understanding of the geographic distribution and macroecological aspects of marine and estuarine fishes (Barletta & Blaber 2007) , and assists in strategic planning for the conservation of the species as well (Barletta et al., 2010) .
Coastal and estuarine areas are nurseries for the aquatic biota. Despite the great variety of ecosystems, knowledge about fish assembly from the Island of Santa Catarina is scarce. Only a few studies have been conducted, which focused on spatio-temporal patterns in specific environments (Clezar et al. 1997 , Ribeiro et al. 1997 , Ribeiro et al. 1999 , Cartagena et al. 2011 , Soeth 2015 . Therefore, this study aimed to present a checklist of marine fishes from different coastal environments of the Island of Santa Catarina through a compilation of unpublished and published information from the literature. In addition, comments on the zoogeographic affinities, conservation status of each species, and functional groups are also provided.
Material and Methods

Study Site
The Island of Santa Catarina (28 o 37'S; 48 o 27'W) ( Figure 1 ) is located near the tropical/subtropical border, and parallelly and contiguously to the continental margin. It has an elongated shape (N-NE/S-SW), an area of 431 km 2 , and a coastline length of 180 km (Sierra de Ledo 1997) . It is an insular environment composed by a variety of ecosystems, such as mangroves, lagoons, sandy beaches and rocky shores. Regarding its climate, the region is humid subtropical (Köppen Cfa), characterized by a well-defined seasonality, with the rainy period in the spring and summer (September to March, with monthly mean of 172 mm), and the dry period in the autumn and winter (April to August, with monthly mean of 74 mm) (Fonseca 2002) .
The predominant wind patterns on the island is associated with the action of the Tropical Atlantic and Polar Atlantic air masses, which produce winds from the north and south quadrants, respectively (Abreu de Castilhos and Gré 1997) . According to these authors, the dominant waves are mainly from the northeast, southeast and south, with the most significant heights coming from the south. The island also has semidiurnal tides (mean amplitude = 0.52 m) in the interior of the bays in the area near the island (Soriano-Sierra 1997).
Data Collection
This work was based on the compilation of information available in the literature as well as unpublished data obtained by the authors during the last 30 years. Former data was obtained from Google Scholar, Web of Science, and Portal de Periódicos da Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES). We searched for articles focusing on fish species from different environments (e.g. bays, lagoons and mangroves) of the Island of Santa Catarina (e.g. Clezar et al.1997 , Nemar 1999 , Daura Jorge 2007 , Cartagena et al. 2011 , Soeth 2015 , Cattani et al., 2016a , Cattani et al., 2016b , Cattani et al., 2018 .
Data Analysis
Taxonomic classification and nomenclature of fish species followed Craig & Hastings (2007) , Smith & Craig (2007) , Eschmeyer (2013) , Carvalho-Filho et al. (2010) , Figueiredo et al. (2010) , Menezes et al. (2010) Nelson et al. (2016) and Betancur-R et al. (2017) . Mugil sp. was used for species usually identified under the invalid name Mugil gaimardianus (Menezes et al. 2003) . Orders and families are listed in alphabetical order, and species of each family are presented in alphabetical order as well.
In order to analyze the zoogeographic affinities, we classified each species according to the literature , Luiz Jr. et al. 2008 , Eschmeyer 2013 , Froese & Pauly 2018 in the following categories of geographic distribution: CT = Circumtropical, TA = Transatlantic (occurs in western and eastern Atlantic Ocean), WA = Western Atlantic (occurs in northern and southern Atlantic Ocean), SWA = Southwestern Atlantic (occurs from northern Brazil to Argentina), SSWA = Southern Southwestern Atlantic (species with temperate affinities that occurs in Argentina, Uruguay, and southern and southeastern Brazil), Ca = Caribbean (from Florida to Venezuela), Br = Brazilian Province (area between the Orinoco Delta in Venezuela and Santa Catarina state, in Brazil: sensu Briggs 1995; Floeter & Gasparini 2000) and EP = Eastern Pacific. Species were also classified according to the type of environment they were collected (bays, lagoons and mangroves).
Fish species were classified into the following estuarine functional groups, proposed by Elliot et al. (2007) : marine stragglers (MS) (species that spawn at sea and enter estuaries in low numbers; stenohaline environments with salinity around 35), marine migrants (MM) (species that spawn at sea and enter estuaries in large numbers as juveniles; euryhaline environments), estuarine species (ES), anadromous (AN) (species that undergo their growth at sea and migrate into rivers to spawn), amphidromous (AM) (migrate between the sea and freshwater; migration in neither direction is related to reproduction), and freshwater migrants (FM) (found in moderate numbers in estuaries and oligohaline environments). Species were also classified into trophic functional groups (Elliot et al. 2007) : zooplanktivore (ZP) (feeds on zooplankton), detritivore (DV) (feeds on detritus and/or microphytobenthos), herbivore (HV) (grazes on macroalgae and macrophytes or phytoplankton), omnivore (OV) (feeds on filamentous algae, macrophytes, periphyton, epifauna and infauna), piscivore (PV) (feeds on finfish and large nektonic invertebrates), zoobenthivore (ZB) (feeds on invertebrates that live just above, on or in the sediment) and opportunist (OP) (feeds on a diverse range of food).
The conservation status of each species followed the International Red List of threatened species proposed by the IUCN (2018), by the Brazilian red list of threatened species proposed by the MMA (2016), and by regional conservation status based on the list proposed by State Council of the Environment of Santa Catarina -CONSEMA (2011). All specimens were deposited in the fish collection of the Núcleo de Estudos do Mar -NEMAR, Universidade Federal de Santa Catarina.
Results
The ichthyofauna of the Island of Santa Catarina comprises 169 species (165 Actinopterygii and 4 Elasmobranchii) distributed into 30 orders and 58 families. Perciformes was the most speciose order (32), followed by Clupeiformes (18), Pleuronectiformes (14) and Tetraodontiformes (13) ( Table 1) . Concerning the families, Sciaenidae was the most recorded (20), followed by Carangidae (14), Engraulidae (11), Epinephelidae and Gobiidae (8 each). Anchoa, Sphoeroides and Cynoscion were the richest genera, with 6, 5 and 4 species, respectively.
Regarding the geographic distribution, 37,86% (64) occur in the Western North Atlantic, 14,20% (24) occur on both sides of the Atlantic, 13,01% (22) occur in the Caribbean and in the Brazilian Province, 9,46% (16) occur only in the Southern Southwestern Atlantic, 5,91% (10) occur in the Caribbean and in the Southwestern Atlantic, 4,73% (8) are distributed in tropical areas worldwide, 4,14% (7) occur only in the Southwestern Atlantic, 3,55% (6) occur only in the Brazilian Province, 2,36% (4) occur in the Western Atlantic and in the Eastern Pacific, 0,59% (1) occur in the Brazilian Province and in the Southwestern Atlantic and 1,18% (2) occur on both sides of the Atlantic and in the Eastern Pacific.
Fifty nine species (34.91%) were classified as marine stragglers (MS), 51 (30,17%) as marine migrants (MM), 19 (11,24%) as estuarine (ES), and five species (2,95%) as amphidromous. Each of the other functional groups (anadromous, catadromous, estuarine migrant, estuarine resident, freshwater migrant and semi-catadromous) accounted for less than 2%. Twenty-nine species (17,15%) did not fit in any category due to the lack of information available in the literature (Table 1) .
Regarding the trophic functional groups, seventy seven species (45,56%) were classified as zoobentivorous, twenty-seven species (15,97%) as piscivorous, sixteen (9,46%) as zooplanktivore, and sixteen (9,46%) as piscivorous and zoobenthivore. Each of the other trophic functional groups (detritivores, herbivores, opportunists and omnivores) accounted for less than 3%. Twenty one species (12,42%) did not fall into any category due to lack of information in the literature. Concerning the type of environment each species was found, thirty-four species (20,11%) were recorded in bays, lagoons and mangroves, fifty (29.58%) only in bays, twenty (11.83%) only in lagoons, and three (1.74%) only in mangroves (Table 1) .
One hundred and forty-eight species that inhabit the Island of Santa Catarina are listed in the IUCN red list (2018), representing 87.57% of all species identified. Ten species (5.78% of the total) are listed in the MMA red list (2016), and nine species are present in both lists. Of the 148 IUCN red list species, 126 are classified as least concern, nine as vulnerable, six as near threatened and seven with deficient data. Of the ten species listed in the MMA red list, Epinephelus itajara and Gymnura altavela are categorized as critically endangered, Epinephelus marginatus, Epinephelus morio, Hyporthodus niveatus, Mycteroperca bonaci, Hippocampus reidi and Zapteryx brevirostris as vulnerable, and Pogonias cromis and Genidens barbus as endangered. Only two species (Epinephelus itajara -endangered; Hippocampus reidi -vulnerable) are listed in the regional extinction list (CONSEMA, 2011) ( Table 1) .
Discussion
In Western Atlantic estuaries, Sciaenidae, Engraulidae, Ariidae and Gerreidae are among the seven most representative families in abundance in bottom trawling (Vieira & Musick 1994) . Members of the families Sciaenidae and Engraulidae possess a wide tolerance to variations in salinity and temperature, which favors their occurrence in both estuarine and coastal waters along the Atlantic coast of South America (Camargo & Isaac 2003) . The total species richness reported for the Island of Santa Catarina was relatively high when compared to other areas, such as Guaratuba Bay (southern coast of Paraná) (87 spp.; Chaves & Corrêa 1998 , Chaves & Vendel 2001 and Babitonga Bay (northern coast of Santa Catarina) (150 spp.; Vilar et al. 2011 ). These differences may have arisen because of differences in area among sites (Guaratuba Bay-48 km 2 , Babitonga Bay-130 km 2 , Island of Santa Catarina-431 km 2 ) and/or because of the higher sampling effort in our study area (in number of samplings and variety of environments).
In terms of number of species, the total species richness of the Island of Santa Catarina is relatively higher than that of most of the coastal areas from the Western Atlantic to 197; Blaber 2002), including estuaries of the biogeographic zones of the Indo-Pacific. Differences in species richness and composition may be difficult to explain since multiple specific factors can drive fish assemblage patterns, such as habitat diversity, rainfall patterns and hydrographic and oceanographic patterns. These factors act at distinct intensities and scales, leading to differences in fauna composition and richness between areas. However, these differences may be a result of insufficient sampling in the contrasting environments and/or the use of distinct fishing gear in tropical areas around the world (Blaber 2002) . The majority of the species are widely distributed in the Western Atlantic, but the segregation of species into two groups with distinct distribution is also evident. One includes species that occur in the Caribbean and in the Brazilian Province, and have affinities with the Caribbean fauna. The other, which encompasses species that occur in the Southwestern Atlantic, possesses temperate affinities and species similar to those that occur in Argentina and Uruguay.
This study provides a checklist of fish species from the Island of Santa Catarina based on a robust dataset constructed over the last 30 years. Once this study considered the diverse environments of the island (bays, lagoons and mangroves), it increased, therefore, the detectability of the species from this region. The ichthyofauna of the Island of Santa Catarina is composed by species with affinities with the tropical fauna of the Brazilian coast and the temperate fauna from Argentina and Uruguay. The species richness of the study area is relatively high when compared to other areas from Western Atlantic, emphasizing the importance of this region for the conservation of the aquatic biodiversity. In addition, some of the species reported in this study are listed in inventories of conservation status. Thus, it is suggested the monitoring of this fauna and more regional samplings for gathering more information about fish species from the Island of Santa Catarina (including the invasive species), mainly for conservation and management proposals.
